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Abstract Medial plica irritation of the knee is a very
common source of anterior knee pain. Patients can com-
plain of pain over the anteromedial aspect of their knees
and describe episodes of crepitation, catching, and pseudo-
locking events with activities. Patients commonly have
pain on physical examination upon rolling the plica fold of
tissue over the anteromedial aspect of their knees and often
have tight hamstrings. The majority of the patients will
respond well to a non-operative treatment program con-
sisting of quadriceps strengthening along with concurrent
hamstring stretching. In cases which do not respond ini-
tially to an exercise program, an intraarticular steroid
injection may be indicated. In those few patients who do
not respond to a non-operative treatment program, an
arthroscopic resection of their medial plica may be indi-
cated, especially in those cases where a shelf-like plica has
been found to be causing damage to the articular cartilage
of the medial femoral condyle.
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Anatomy
The medial plica of the knee is a thin, well-vascularized
intraarticular fold of the joint lining, or synovial tissue,
over the medial aspect of the knee (Fig. 1). It is present in
everyone, but is more prominent in some people. It has
been noted to be present as a shelf of tissue over the medial
aspect of the knee at the time of arthroscopic surgery in up
to 95% of patients [6]. Proximally, it is attached to the genu
articularis muscle, while distally it courses over the far
medial aspect of the medial femoral condyle to attach to
the distomedial aspect of the intraarticular synovial lining
of the knee. At this location, it basically blends into the
medial patellotibial ligament on the medial aspect of the
retropatellar fat pad [9]. The medial plica is composed of
relatively elastic tissues which asymptomatically conform
to the changes in shape and lengths of the plica folds as the
knee ﬂexes and extends [7]. In some patients, particularly
those who may have had injuries or multiple surgeries over
the medial aspect of the knee, the medial synovial plica
may become very thick and ﬁbrotic and may catch over the
medial aspect of the medial femoral condyle [7, 10].
In all patients, the medial synovial plica will glide over
the anteromedial aspect of the medial femoral condyle with
ﬂexion and extension of the knee. In most patients, this
gliding motion of the plica will occur without any symp-
toms, because of the high viscosity of the native synovial
ﬂuid of the knee. However, in patients with effusions,
which decreases the viscosity of their synovial ﬂuid,
patients may either have crepitation or a catching of their
medial synovial plica with ﬂexion and extension of the
knee. This crepitation or catching can occur with patients
while going up or down stairs, squatting and bending, and
other types of activities.
Since the medial synovial plica does have an attachment
to the genu articularis muscle, and also an indirect
attachment to the quadriceps musculature due to its
attachment to the joint lining, it is dynamically controlled
by the quadriceps muscles [3]. Thus, medial plica irritation
is more common in patients who have poor quadriceps tone
or other problems with joint muscle balance around the
knee.
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One of the most important points in diagnosing medial
synovial plica pathology is obtaining an appropriate history
from the patient. Patients usually describe pain which is
dull, achy, and increases with activity. When asked to point
to the area of their pain, they will commonly point to the
proximomedial aspect of the knee, proximal to the medial
joint line. While some patients may note a history of
trauma to this area of the knee, most patients do not have
any speciﬁc history of trauma to their medial plica. Over
half of patients have a history of participating in some type
of strenuous activity which requires repetitive ﬂexion and
extension motion of the knee, which then irritates their
patellofemoral joint.
Most patients will complain of an achy type pain over
the medial aspect of their knee, which is aggravated by
activity and can be particularly bothersome at night. Their
complaints of night pain over this area of the knee are due
to the effects of inﬂammation, which can be particularly
bothersome with activities. Patients most commonly com-
plain of pain with activities which stress their
patellofemoral joints, such as ascending and descending
stairs, squatting and bending, and arising from a chair after
sitting for an extended period of time [11]. In addition, they
may note difﬁculty with sitting still for long periods of time
without having to move and stretch their knees. They also
may complain of a catch over the anteromedial aspect of
their knee upon arising from a chair following prolonged
periods of sitting. In some patients, plica catching may
present as a pseudo-locking event to their knee when they
have been sitting down for an extended period of time and
they ﬁrst arise. Some patients may describe these pseudo-
locking events as instability or catching of their patella.
Clicking, giving way, and pseudo-locking have been
reported in approximately 50% of all patients who present
with medial plica irritation [8]. Patients who might have
problems with activity-related effusions may also complain
of pain over the anterior aspect of their knee. While these
activity-related effusions may not be directly caused by
medial plica pathology, and are more commonly due to
underlying quadriceps mechanism weakness, meniscal
tears, and/or osteoarthritis, but they can cause secondary
medial plica irritation. In addition, patients who have had
postoperative or post-injury weakness of their affected
extremity may develop pain over the anteromedial aspect
of their knee in the region of the medial synovial plica.
A deﬁnitive diagnosis of medial plica irritation is usu-
ally obtained by physical exam. A normal examination of
the patellofemoral joint should always include an exami-
nation of the patient’s medial synovial plica fold to
determine if they have any irritation of this structure.
In examining the medial synovial plica, it is important to
make sure that the patient is relaxed, which is usually
accomplished by having the patient lie supine on the
examining table with both legs relaxed. The examiner then
palpates for the medial synovial plica by rolling ones ﬁn-
gers over the plica fold which is located between the
medial border of the patella and the adductor tubercle
region of the medial femoral condyle (Fig. 2). The medial
synovial plica will present as a ribbon-like fold of tissue
under ones ﬁnger which can be rolled directly against the
underlying medial femoral condyle [12]. While some
patients may have a sensation of mild pain when palpating
the medial synovial plica, it is important to ascertain while
performing this test if this reproduces their symptoms. It is
also very important to compare the sensation to the con-
tralateral normal knee to see if there is a difference in the
amount of pain produced. It has been well demonstrated
that this portion of the medial joint line and synovium is
well innervated and irritation of the medial plica can be
quite painful in some patients [4].
As with any other physical diagnosis, it is important to
concurrently ascertain if there are other areas of pathology
for structures that are located close to the medial synovial
plica to conﬁrm one’s diagnosis. In acute injuries, one
should make sure that there is no injury to the meniscofe-
moral portion of the superﬁcial medial collateral ligament.
In this instance, one would apply a valgus stress to the knee
and palpate at the joint line for both any potential joint line
opening to application of the valgus stress and also to see if
there is any well localized pain or edema in the region of the
meniscofemoral portion of the superﬁcial medial collateral
ligament (Fig. 3). In addition, in acute injuries, one should
make sure that there has not been a lateral patellar
Fig. 1 Intraoperative visualization of medial synovial plica
54 Curr Rev Musculoskelet Med (2008) 1:53–60subluxation episode with injury to the medial patellofe-
moral ligament. The lateral patellar apprehension test,
performed with the knee ﬂexed to approximately 45 of
knee ﬂexion, can help to determine if there has been injury
to the medial patellofemoral ligament by applying a lateral
translation force to the patella when it is ﬂexed to approx-
imately 45 of knee ﬂexion and assessing if this translation
causes pain or an apprehensive feeling like the patella will
dislocate (Fig. 4). This pain should be different from pain
produced when the plica is rolled under ones ﬁngers. Fur-
ther, one should make sure that the pain over the medial
aspect of the knee is not directly due to localized or diffuse
areas of chondromalacia of the patellofemoral joint. In this
instance, one would roll the superior and inferior poles of
the patella both proximally and distally, as well as medially
and laterally, in the trochlear groove, to determine if there is
any true retropatellar crepitation with translation of the
patella in the trochlear groove (Fig. 5a, b). This evaluation
is different from assessing for crepitation of the patellofe-
moral joint with active ﬂexion and extension of the knee
(Fig. 6a, b) as many of these patients may have catching of
their medial plica causing the crepitation with active ﬂexion
and extension of the knee rather than true patellofemoral
chondromalacia causing this auditory occurrence. In addi-
tion, one should assess for hamstring tightness, which can
cause stress to the anterior aspect of the knee, by assessing
the hamstring-popliteal angle (Fig. 7) and by palpation of
the main hamstring attachment sites of the knee (pes
anserine bursa (Fig. 8), semimembranosus bursa (Fig. 9),
and biceps bursa (Fig. 10)).
When one is not sure about the diagnosis of medial
synovial plica irritation and it is difﬁcult to determine if the
patient has a true intraarticular or an extraarticular
pathology over this area of the knee, one can conﬁrm the
diagnosis with an intraarticular anesthetic injection of 1%
Lidocaine (Fig. 11). In this instance, the injection should
be intraarticular and one should not attempt to inject
directly into the medial synovial plica. This distinction is
important to differentiate because the plica is actually
intraarticular. If one does have good pain relief with an
intraarticular anesthetic injection, one can be sure that the
pathology is intraarticular rather then extraarticular over
this portion of the knee. Although one series of intraplical
injections reported good results [15], it has also been
reported, and we also concur, that injection directly into the
Fig. 2 Medial synovial plica palpation (Plica snap test)
Fig. 3 Palpation of meniscofemoral portion of superﬁcial medial
collateral ligament while applying valgus stress at 30 of knee ﬂexion
Fig. 4 Lateral translation of patella
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translation of superior and
inferior poles of patella within
trochlear groove. (a) Proximal
translation (b) Distal translation
Fig. 6 Assessment for
patellofemoral joint crepitation
during active range of motion.
(a) Extension (b) Flexion
Fig. 7 Hamstring-popliteal angle Fig. 8 Palpation of pes anserine bursae
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placement of the needle during the injection is impossible
[8]. It is generally not recommended to perform a diag-
nostic arthroscopy to verify that a patient has an isolated
medial plica irritation, because the most successful treat-
ments for medial plica irritation are non-operative and an
arthroscopy can cause further irritation and scarring of the
medial synovial plica.
It is recommended to obtain a standing AP, lateral, and
45 patellar sunrise (axial) radiographs of the knee to rule
out other sources of pathology. While many patients who
have an irritated medial synovial plica have normal
radiographs, it is important to rule out that the patients do
not have any underlying arthritis, areas of osteochondritis
desiccans, osteophyte formation, fractures, or other bony
pathology which could be contributing to the irritation of
the medial synovial plica.
In addition, diagnosis of medial plica irritation on MRI
scans is non-speciﬁc [5]. The physical exam should be able
to demonstrate any signiﬁcant thickening and ﬁbrosis of a
medial synovial plica. MRI’s are more useful in deter-
mining if there are other pathologies contributing to medial
synovial plica irritation rather than in directly diagnosing
pathology in this portion of the knee.
Treatment of medial plica irritation
The main treatment regimen for medial plica irritation is
non-operative. For patients who have medial plica irritation
as their main diagnosis without any underlying knee
pathology contributing to their plica irritation, there is a
very good chance that their symptoms will improve with a
guided rehabilitation program [1, 12]. The most successful
rehabilitation programs focus on strengthening the quad-
riceps muscles, which are directly attached to the medial
plica, and avoiding activities which cause medial plica
irritation [3]. These exercises can include quadriceps sets
(Fig. 12), straight leg raises (Fig. 13), leg presses (Fig. 14),
and mini-squats, as well as, a walking program, the use of a
recumbent or stationary bicycle (Fig. 15), a swimming
program, or possibly an elliptical machine. Patients should
work on gradually increasing strength over time to over-
come any strength deﬁcit in their quadriceps mechanism.
Concurrent with this, patients should also work on a fre-
quent hamstring stretching program throughout the day [5].
As mentioned previously, tight hamstrings can increase the
force needed to extend the knee, which can be an important
source of medial plica irritation. Thus, it is important to
make sure that the hamstrings are stretched frequently to
diminish this extra stress on the anterior part of the knee.
Most patients can utilize either a self-directed or a
physical therapy guided exercise program for the ﬁrst 6–
8 weeks after they have been examined. In the majority of
Fig. 9 Palpation of semimembranosus bursae
Fig. 10 Palpation of biceps femoris bursae
Fig. 11 Intraarticular injection of 1% Lidocaine
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symptoms and the patient can often follow-up with their
physician on an as needed basis if symptoms persist after
this rehabilitation program. In this therapy regimen,
patients participate in quadriceps strengthening exercises
including a walking program, the use of a recumbent or
stationary bicycle, a swimming program, or utilizing an
elliptical machine. It is especially important to make sure
that patients avoid knee extension exercises (Fig. 16),
because open chain exercises can cause plica irritation and
limit patient’s improvements with an exercise regimen.
Concurrent with a good quadriceps strengthening pro-
gram, it is also important to make sure that patients work
on a frequent hamstring stretching program (Fig. 17). They
should work on stretching their hamstrings several times a
day and not just once daily. As mentioned previously, tight
hamstrings place extra stress on the anterior aspect of the
knee when the patient tries to extend their knee and this is a
frequent cause of medial plica irritation. Thus, it is
important to make sure that patients do stretch their ham-
strings concurrently with strengthening their quadriceps to
maximize the beneﬁt from an exercise program.
Fig. 12 Quadriceps set exercise
Fig. 13 Straight leg raise exercise
Fig. 14 Leg press exercise
Fig. 15 Stationary bike exercise
Fig. 16 Leg extension exercise
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physical therapy program, or in those patients who have
such an irritated plica that a therapy program may not be
beneﬁcial directly, consideration for an intraarticular cor-
ticosteroid injection is necessary. In candidates for an
intraarticular steroid injection, we perform the injection to
attempt to quiet down their knee symptoms such that they
can participate in an exercise program to address their
medial plica irritation. It is not sufﬁcient solely to rely on
the injection to quiet down ones knee because the under-
lying problem of a weak quadriceps mechanism and tight
hamstring muscles may persist after the injection and result
in a recurrence of the medial plica irritation after the
beneﬁcial effects of the injection wear off. Thus, it is very
important to make sure that the patients do participate in an
exercise program, even if they have complete relief of their
symptoms, after an intraarticular steroid injection to treat
medial plica irritation. It is usually necessary to have the
patients refrain from exercising or placing any signiﬁcant
stress to their knee for the ﬁrst 24–48 h after their steroid
injection because the knee may have more post-injection
soreness. In addition, it is important to document with the
patients whether or not they had good pain relief while the
local anesthetic portion of the injection was working to
verify that they do have an intraarticular knee cause of their
knee pain.
It is rare that patients need arthroscopic surgery to treat
isolated medial plica pathology, because the medial plica is
a part of the joint lining and resection of it will result in the
joint lining growing back. Since the body heals back this
type of resection with scar, the tissue may heal back with
painful scar and the patient may have more symptoms.
Since the treatment of a painful plica after an arthroscopic
resection can often cause patients to have more pain than
they did prior to the arthroscopic resection, it is important
to make sure that a patient has pathology of this area which
is not responsive to an exercise program, and possibly
injections, prior to consideration of resection of this tissue
[2]. It is important to recognize that surgery for an irritated
plica is uncommon, and historically it comprised only 2–
5% of all arthroscopic surgery at a time when magnetic
resonance imaging scans were not commonly used and
more surgeries were performed for diagnostic reasons [5].
We have found that arthroscopic resections of irritated
plicas are rarely performed today. The usual instances
where one may have some beneﬁt from resection of a
medial synovial plica may be where the plica is acting as a
shelf which is catching over the medial femoral condyle
and causing some erosion of the articular cartilage in this
area [3, 13, 14]. In these circumstances, patients may have
good pain relief and decreased catching sensations in their
knee after an arthroscopic resection of their medial plica. In
this instance, it is usually not recommended to divide the
pathologic plica and resect it totally because the pathologic
plica may grow back and the patient may have recurrence
of their symptoms [5]. It has also been noted that the results
of arthroscopic plica excision are more successful in ado-
lescents than in older patients [8].
Indirect treatment of the medial plica irritation may also
be very beneﬁcial to patients. In these instances, the
pathology is deep within the knee. Treatment of localized
areas of arthritis, meniscal tears, or other knee pathologies,
may decrease the pain and swelling of the knee which
resulted in secondary irritation of the medial plica. In these
instances, it may be beneﬁcial for the patient to undergo
surgery to treat the secondary cause of plica irritation. In
these circumstances, it is not recommended to resect the
medial synovial plica, because there is a very good chance
that it will get better with an exercise program after surgery
and patients may not have pain relief of their plica irritation
if it is resected arthroscopically.
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